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Please check that this examination paper consists of ELEVEN pages of printed 
material before you begin the examination. 
 
[Sila pastikan bahawa kertas peperiksaan ini mengandungi SEBELAS muka surat 
yang bercetak sebelum anda memulakan peperiksaan ini.] 
 
 
Instructions: Answer four (4) questions. 
 
[Arahan: Jawab semua empat (4) soalan.] 
 
 
In the event of any discrepancies, the English version shall be used. 
 
[Sekiranya terdapat sebarang percanggahan pada soalan peperiksaan, versi 
Bahasa Inggeris hendaklah diguna pakai.] 
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Question 1 
 
(a) The distribution of marks in a statistics examination is summarized in a table. 
 
Marks 55 - 66- 72- 78- 84-  90 - 98 
Number of students 7 14 16 3 2 1 
 
(i) Estimate the highest mark obtained by the lowest 25% of the students. 
 
(ii) The top 20% of the students were given a prize, estimate the median mark 
of these students. 
 
(iii) If a student was randomly selected and the score is 73, obtain its percentile 
rank and interpret. 
 
(b) During an epidemic of a certain disease, a doctor is consulted by 110 people 
suffering from symptoms commonly associated with the disease. Of the 110 people 
suffering, 45 are female of whom 20 actually have the disease and 25 do not. 
Fifteen males have the disease and the rest do not. Of people with the disease 96% 
react positively to a test for diagnosing the disease as do 8% of people without the 
disease. 
 
(i) If three different people were selected at random, what is the probability 
that at least one person has the disease? 
 
(ii) A person selected at random reacted positively, what is the probability that 
he or she has the disease? 
 
 
(c) In a food processing and packaging plant, machine breakdowns have been 
occurring at the rate of 3 every month. 
 
(i) Find the probability that there will be at least 30 breakdowns during one 
year. 
 
(ii) During a six month period selected at random, what is the probability that 
in exactly two months machine breakdowns did not occur? 
 
 
[ 25 marks ] 
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Soalan 1 
 
(a) Taburan markah dalam suatu peperiksaan statistik diringkaskan dalam suatu 
jadual. 
 
Markah 55 - 66- 72- 78- 84-  90 - 98 
Blangan pelajar 7 14 16 3 2 1 
 
(i) Anggarkan markah tertinggi yang diperolehi oleh 25% pelajar terendah. 
 
(ii) 20% pelajar teratas telah diberikan hadiah, anggarkan markah median 
pelajar tersebut.  
 
(iii) Jika seseorang pelajar dipilih secara rawak dan skornya 73, dapatkan 
pangkat persentil dan tafsirkan. 
 
 
(b) Semasa wabak suatu penyakit tertentu, seorang doktor dirunding oleh 110 orang 
yang mengalami tanda-tanda yang seringnya dikaitkan dengan penyakit tersebut. 
Daripada 110 orang yang mengalaminya, 45 adalah wanita yang 20 daripadanya 
benar-benar mempunyai penyakit tersebut dan 25 tiada. Lima belas lelaki 
mempunyai penyakit tersebut dan yang lain tiada. Daripada mereka yang 
berpenyakit tersebut 96% bertindak balas secara positif kepada suatu ujian bagi 
mendiagnosis penyakit tersebut begitu juga bagi 8% daripada mereka yang tanpa 
penyakit. 
 
(i) Jika tiga orang berlainan dipilih secara rawak, apakah kebarangkalian 
bahawa sekurang-kurangnya seorang mempunyai penyakit tersebut? 
 
(ii) Seorang dipilih secara rawak bertindak balas positif, apakah kebarangkalian 
bahawa dia mempunyai penyakit tersebut?  
 
 
(c) Bagi suatu kilang pemprosesan dan pembungkusan makanan, kerosakan mesin 
berlaku pada kadar 3 setiap bulan. 
 
(i) Cari kebarangkalian bahawa sekurangnya 30 mesin rosak dalam tempoh 
setahun? 
 
(ii) Dalam tempoh enam bulan yang dipilih secara rawak, apakah 
kebarangkalian bahawa tepat dua bulan kerosakan mesin tidak berlaku? 
 
[ 25 markah ] 
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Question 2 
 
(a) Two different techniques are to be investigated for teaching elementary calculus.  
 
  Technique I:     computer-assisted instruction in conjunction with lectures 
Technique II:    computer-assisted instruction only 
 
Two different classes of students were randomly assigned to each of the teaching 
techniques and the final grades were recorded. 
 
Technique A B C D Total 
I 15 34 40 11 100 
II 11 26 44 29 110 
Total 26 60 84 40 210 
 
(i) State the appropriate assumptions. 
 
(ii) Perform an appropriate statistical analysis to determine which technique is 
effective. Test at the 0.05 level of significance.  
 
(b) The use of preservatives by food manufacturers has become a controversial issue. 
Suppose two preservatives (A and B) are extensively tested and determined safe 
for use in meats. A manufacturer wants to evaluate the preservatives for their 
effects on retarding spoilage. Eight cuts of meat were treated with each 
preservative and the number of hours until spoilage begins is recorded for each cut 
of meat. 
 
Cut of Meat Preservative A Preservative B Total 
1 140 136 276 
2   90   87 177 
3 125 110 235 
4 130 132 262 
5   95   96 191 
6 121 120 241 
7   85   86 171 
8   97   90 187 
Total 883 857 1,740 
 
2
i j
i j
Y   =  195,226 
 
(i) State the appropriate assumptions. 
 
(ii) Test for equal variances if it is needed at  = 0.02. 
 
(iii) Perform an appropriate statistical analysis. Use  = 0.02.  
[ 25 marks ] 
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Soalan 2 
 
(a) Dua teknik berlainan dikaji untuk pengajaran kalkulus permulaan.  
 
  Teknik I:   pengajaran berbantu-komputer bersama dengan kuliah 
Teknik II:   pengajaran berbantu-komputer sahaja 
 
Dua kelas pelajar berlainan diumpukkan secara rawak kepada setiap satu teknik 
pengajaran dan gred akhir pelajar dicatat. 
 
Teknik A B C D Jumlah 
I 15 34 40 11 100 
II 11 26 44 29 110 
Jumlah 26 60 84 40 210 
 
(i) Nyatakan anggapan yang sesuai. 
 
(ii) Lakukan suatu analisis statistik yang sesuai untuk menentukan teknik yang 
berkesan. Uji pada aras signifikan 0.05. 
 
(b) Penggunaan bahan pengawet oleh pengusaha makanan telah menjadi suatu isu 
kontroversi. Andaikan dua pengawet (A dan B) diuji secara menyeluruh dan 
ditentukan ianya selamat untuk digunakan dalam daging. Seorang pengusaha ingin 
menilai keberkesanan pengawet tersebut melambatkan kerosakan. Lapan potongan 
daging dirawat dengan setiap pengawet dan bilangan jam sehingga rosak bermula 
dicatat bagi setiap potongan daging.  
 
Potongan daging Pengawet A Pengawet B Jumlah 
1 140 136 276 
2  90  87 177 
3 125 110 235 
4 130 132 262 
5  95  96 191 
6 121 120 241 
7 85  86 171 
8 97  90 187 
Jumlah 883 857 1,740 
 
2
i j
i j
Y   =  195,226 
 
(i) Nyatakan anggapan yang sesuai. 
 
(ii) Uji kesamaan varians jika diperlukan pada  = 0.02. 
 
(iii) Lakukan suatu analisis statistik yang sesuai. Guna  = 0.02. 
 
 [ 25 markah ] 
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Question 3 
 
(a) A study was conducted to determine whether the installation of a traffic light was 
effective in preventing the occurrence of accidents at a busy intersection. Samples 
of 8 months prior to installation and 8 months after installation of the light yielded 
the number of accidents per month shown in the table. 
 
Month Before installation After installation Total 
1 10 4 14 
2   5 3   8 
3   7 8 15 
4 11 5 16 
5   8 6 14 
6   9 4 13 
7   6 1   7 
8   6 2   8 
Total 62 33 95 
 
2
i j
i=1 j=1
Y   =  683 
 
(i) State the appropriate assumptions. 
 
(ii) Test for equal variances if it is needed at  = 0.01. 
 
(iii) Perform an appropriate statistical analysis? Use  = 0.01.  
 
(b) Two different treatment programs were designed to produce a weight loss by 
focusing on either diet or the modification of eating behaviour. Eight overweight 
individuals were selected and randomly assigned to each of the treatment program. 
After participating in the program for two months, the weight changes (to the nearest 
kilogram) were recorded. 
 
Individual Diet  Behaviour modification Total 
1 3 7 10 
2 4 3  7 
3 0 7  7 
4 -1 0 -1 
5 5 6 11 
6                  20                   28 48 
7 3 8 11 
8 0 6  6 
Total 34 65 99 
 
2
i j
i=1 j=1
Y   =  1,487 
 
 (i) State the appropriate assumptions. 
 
(ii) Test for equal variances if it is needed at  = 0.05. 
 
(ii) Perform an appropriate statistical analysis. Use  = 0.05. 
[ 25 marks ] 
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Soalan 3 
 
(a) Suatu kajian dilakukan untuk menentukan sama ada pemasangan lampu isyarat 
berkesan didalam mencegah berlakunya kemalangan di suatu persimpangan yang 
sibuk. Sampel 8 bulan sebelum pemasangan dan 8 bulan selepas pemasangan lampu 
tersebut menghasilkan bilangan kemalangan sebulan yang ditunjukkan di dalam 
jadual.   
Bulan Sebelum pemasangan Selepas pemasangan Jumlah 
1 10 4 14 
2  5 3   8 
3  7 8 15 
4                  11 5 16 
5  8 6 14 
6 9 4 13 
7 6 1  7 
8 6 2  8 
Jumlah 62 33 95 
 
2
i j
i=1 j=1
Y   =  683 
(i) Nyatakan anggapan yang sesuai. 
 
(ii) Uji kesamaan varians jika diperlukan pada  = 0.01. 
 
(iii) Lakukan suatu analisis statistik yang sesuai. Guna  = 0.01. 
 
 (b) Dua program rawatan berlainan dirangka untuk menghasilkan pengurangan berat 
badan dengan menumpukan kepada sama ada diet atau perubahan tabiat 
makanan. Lapan individu berlebihan berat badan dipilih dan diumpukkan secara 
rawak kepada setiap satu daripada program rawatan. Selepas menyertai program 
tersebut selama dua bulan, perubahan berat badan (ke kilogam terhampir) dicatat.          
 
Individu Diet  Perubahan tabiat Jumlah 
1 3 7 10 
2 4 3   7 
3 0 7  7 
4 -1 0 -1 
5 5 6 11 
6                  20                   28 48 
7 3 8 11 
8 0 6 6 
Jumlah 34 65 99 
 
2
i j
i=1 j=1
Y   =  1,487 
 
(i) Nyatakan anggapan yang sesuai. 
 
(ii) Uji kesamaan varians jika diperlukan pada  = 0.05. 
 
(iii) Lakukan suatu analisis statistik yang sesuai. Guna  = 0.05. 
 [ 25 markah ] 
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Question 4 
 
(a) Researchers feel that eating citrus fruits during the winter months reduces the rate 
of contracting colds. To test this theory, 200 subjects were randomly divided into a 
control group and an experimental group each of size 100. Each member of the 
experimental group ate three oranges a day during the month of November through 
March. The control group followed a normal diet. At the end of this period the 
following data were obtained. 
  
 Control Experimental 
Total Sampled 100 100 
Number contracting at least one cold 48 43 
  
(i) State the appropriate assumptions. 
 
(ii) Do these data provide enough evidence to support the claim? Use  = 0.10.  
 
 
(b) A firm investigated the number of employees suffering injuries whilst at work. The 
results recorded were obtained for a 52-week period: 
 
Number of employees injured in a week 0 1 2 3 4 or more Total 
Number of weeks 31 17 3 1 0 52 
 
 (i) What is a reasonable probability model for this type of data? 
 
 (ii) Test if this model adequately describes the data. Use  = 0.01. 
 
[ 25 marks ]  
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Soalan 4 
 
(a) Penyelidik merasakan bahawa makan buah-buahan sitrus semasa musim sejuk 
dapat mengurangkan kadar mendapat selsema. Untuk menguji teori ini, 200 subjek 
dibahagi secara rawak kepada kumpulan kawalan dan kumpulan ujikaji, setiapnya 
bersaiz 100. Setiap ahli kumpulan ujikaji makan tiga buah limau setiap hari 
sepanjang bulan November hingga Mac. Kumpulan kawalan mengikuti diet biasa. 
Pada akhir tempoh ini data yang berikut diperolehi. 
 
 
 Kawalan Ujikaji 
Jumlah yang disampel 100 100 
Bilangan yang mendapat sekurang-kurangnya satu 
selsema 
48 43 
  
(i) Nyatakan anggapan yang sesuai. 
 
(ii) Adakah data memberi cukup bukti untuk menyokong dakwaan tersebut? Guna 
 = 0.10. 
 
 
(b) Sebuah firma mengkaji bilangan pekerja yang menderita kecederaan semasa 
bekerja. Hasil yang dicatat diperolehi untuk tempoh 52-minggu. 
 
Bilangan pekerja yang cedera dalam 
seminggu 
0 1 2 3 4 atau lebih Jumlah 
Bilangan minggu 31 17 3 1 0 52 
 
(i) Apakah model kebarangkalian yang sesuai bagi jenis data tersebut? 
 
(ii) Uji jika model tersebut memerihal data secukupnya. Guna  = 0.01. 
 
[ 25 markah ] 
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APPENDIX:  FORMULAS 
 
1.    Z Test 
 
  
Y
Z
n



  
 
  =  
2
s
Z
n



 
 
   1 2 1 2
2 2
1 2
1 2
  
Y Y
Z
n n
 
 
  


 
 
   1 2 1 2
1 2
ˆ ˆ
  
1 1
ˆ ˆ(1 )
p p p p
Z
p p
n n
  

 
  
 
 
 , 
1 2
1 2
ˆ   
Y Y
p
n n



 
 
2.    T Test 
 
  
Y
t
s n

  
 
  
d
d d
d
t
s n

  
 
   1 2 1 2
2
1 2
  
  
1 1
p
Y Y
t
s
n n
   

 
 
 
 
  , 
   2 21 1 2 22
1 2
1   1
  
2
p
n s n s
s
n n
  

 
 
   1 2 1 2
2 2
1 1
1 2
  
  
  
Y Y
t
s s
n n
   


  , 
2
2 2
1 2
1 2
2 2
2 2
1 2
1 2
1 2
  
df  
  
1 1
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n n
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n n
 
 
 
 

   
   
   
   

 
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3.    
2
χ  Test 
 
  2
2
2
-1
  
n s


  
 
 
2
2   
O E
E


   ,    E n p   
 
 
4.    F Test 
 
2
1
2
2
  
s
F
s
  
 
 
5.    Wicoxon Signed-Rank Test 
 
( 1)
    
2
n n
T T
 

        or    
( 1)
    
2
n n
T T
 

   
 
 
6.    Mann-Whitney Test 
 
 
 1 1 1
  R
2ii
n n
T X

   
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